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" & »J £r & % L_ 

I: _ 

NHfCHjTn-^. h COOR 

ItnlO-lM. Ri££^U C,.,o£^ C M0 ^» 

<Q^Q- COOCH 2 — <Q— CH 3 

H ^ N „.CH,_^— COO-<Q-^ <=OOCH 2 Q— CH 3 

H 2 N 

o 

7. *q;R«3?# 6 flfifc**. K#ffi*^Bf^*?LSO®ftA. 



9. inflow* 5 ffiT&Ute, ^#ISf^fi^MtWJI* 3 



pylori), ^»*FSf(E. coli) ®^m&&^^^^^ m & 

JSHSXtSt^^WttKOTttWftiS^^- ***** 
Il^tMfiM^^Mft' (Neu, Science, 257:1064-1073, (1992)) 

#JR^;U:^. ^&|ft£&#US (Lyon and Skurray, Microbiol. Rev., 
51-88-134 (1987)) . ^^^*^^J^0^^^H 

IS ((Chopra et aL, Anthnicrob.Agents Chemother., 41 :497-503, (1997)); fll 
( Nicolaou et aL, Scientific American, 48-52 May (2001)). ^M^^m 

" 5lfeA<n^® (Associated Press New, 

July 25 2001). ^^«M^T^^^'J> 

(» RNA (rRNA) RNA (mRNA) 

(ivet) w«fa*&*9r«+. a#t*ite^f^i@. 3 

0., (JaSny Ct al " 
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Science, 28*443-491. (1999) . ^^m^- 

*-_* tt «4fc**B***' Blo P har m .Bun. ;1 6:l 2 0- 1 24( 1 9W, 
«*»»DNA M^*(Ka.oet a l.. B ^ ^ ^ Biol . 

„, a i Biol. Pharro. Bull., 16.621 o \ inhibition, 
Bul "T6:1211-U15 (1993); Kato e. U • Enzym ^ 

H2N 

n -^.j^ftBtt**^*' 1983 

* Wanen 9 Mersnall + 

B *l+-£wi*. l^S^^SSE*. 
1994 *. <TlIIt« Pylori i» w* 0 ulc6r " 

KIH consensus development ^ on ^^flKBJBl. «P* 



HN 
HjN 



y~ NH < CH 2>^(^jh-COOR 

K^g^, C M0 £^, c M0 3S*ftf 



ft**, aft****^*^ m , (NE _ 2 

HN 



^-^ Y—_/ ch 3 

jpl .^w. ^ ! *^ 1 ^ ftlSo wKfa&ife, feiflmmm! 



W ' , * W8 «' ***** c,.,.**. c,., 0 ^ 



*|6»ft***WT«-?5fiUI= (NE-2001) 

HN ^ N „.c^o- C00 -O^-^ 00CH!— O— CH > 



H 2 N 



H(CH 2 ^n-<^^-COOR 



HN V 
H2N 



^nftO-lJSS». Ri^S«> C,.,o^*~ C,.,o3**» 

Xtttttt. SK^mttM^T*HP*in. (NE-2000 



1 

H 2 N 



: ^_^-coo-0-0— « 



W 2 iMtt,^ (NE-2001) ttlfC^n^te«^«- 

m 3 mm NE-200. «*w m vx**mnmmm«* . 



#£0rffi, mmMMM> MlttsMltt. WHIT&ftJ^MS 

m. ^m^&%&> *mw&}m&> m#j:©i-2S#. w^ii 
jEKfc&Tttftmfcft&M. <«Stf 0157 



^fflEM^S, 3Et&7^Wp 'ilfcfttto, tel#8Jfi<J, IfW. tPHBlBH 

mmffite ctlc), ^Efe^^i^^^-feif^ (hplc)o 

Nogrady Medicinal Chemistry A Biochemical Approach, Oxford University 
Press, New York, pages 388-392 (1985))o 

X&}MM*J&±T$:* : &ffT&&> ^JL-«*Si> 70%, ttiS^S4> 
80%, Htt^7^90%, S^M^95%tBI»Io 



S'Ji^BJo r JSL Biochem. 11:1726(1 972)) . 
B 

y NH(CH 2 >r-^~^ — CCX)R 

Q-^Q- COOCH 2 — Q— CH 3 

mis. fsc«^swetMW«a;*H.-BR'&«^®w^«s. #<i 

Vtmm, J:^^#/^WWT^^III(NE-2001) 

HN 

^—NH-CHz CO °-\^~\_) COOCH2 (^J CH 3 

H 2 N 



E=J o 

mn-, ^mia&m. mm. mm, mm, 
®*T<£m. ^tiimimwm, zm. mm. ^m, 2, 

*m, m^,m, mmm, m^m. tfrnn^m^im* s-^m^,- 

m, mtu^mm, M^^mm^pji$.^ 0 
c mmmmjfte 

&}&&t±mmm dna xmf^^mmmmm^±^m^&^m 

y NH(CH 2 >T-^~~^— CQQR 



2001 ): 




-COOCH 2 ^J> 

1 : Wang et al., Negative selection of T cells by Helicobacter pylori as 

a model for bacterial strain selection by immune evasion. J Immunol 2001 
Jul 15;167(2):926-34. 

2: Peek RM Jr., . Helicobacter pylori strain-specific activation of 
signal transduction cascades related to gastric inflammation. J Physiol 
Gastrointest Liver Physiol 200 1 Apr; 280(4):G525-30. 

3: Israel et al, Helicobacter pylori strain-specific differences in 
genetic content, identified y microarray, influence host inflammatory 
responses. Clin Invest. 2001 Mar; 107(5):61 1-20. 

4: Vitkute et al. Specificities of eleven different DNA 

methyltransferases of Helicobacter pylori train 26695. Bacterid. 2001 Jan- 
183(2):443-50. 

5: DeLoney and Schiller, Characterization of an In vitro-selected 
amoxicillin-resistant strain of Helicobacter pylori. Antimicrob Agents 
Chemother. 2000 Dec; 44(12):3368-73. 

6: Hua et al. Isolation of a single strain of Helicobacter pylori from 
the antrum and body of individual patients. Eur J Gastroenterol Hepatol 
2000 Oct; 12(10): 1129-34. 

7: Occhialini et al. Distribution of open reading frames of plasticity 
region of strain J99 in Helicobacter pylori strains isolated from gastric 
carcinoma and gastritis patients in Costa Rica. Infect Immun. 2000 Nov 
68(1 1):6240-9. 
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X 8- Fassbinder et al., Structural and Functional analysis of the riboflavin 
synthesis genes encoding GTP cyclohydrolase II (ribA), DHBP synthase 
(ribBA) riboflavin synthase (ribC), and riboflavin deaminase/reductase 
(ribD) from Helicobacter pylori strain PI. FEMS Microbiol Lett. 2000 Oct 

15; 191(2):191-7. 

9: Enroth et al., Helicobacter pylori strain types and risk of gastric 
cancer: a case-control study. Cancer Epidemiol Biomarkers Prev. 2000 Sep; 
9(9): 981-5. 

10: Petersen et al., Role of strain type, AGS cells and fetal calf serum 
in Helicobacter pylori adhesion and invasion assays. FEMS Immunol Med 
Microbiol. 2000 Sep; 29(l):59-67. 

1 1 : Matsui et al., Recurrence of gastric ulcer dependent upon strain 
differences of Helicobacter pylori in urease B gene. Dig Dis Sci. 2000 Jan; 
45(l):49-54. 

12- Queiroz et al., Factors associated with Helicobacter pylon 
infection by a cagA-positive strain in children. J Infect Dis. 2000 Feb; 
181(2):626-30. 

13- Monteiro et al., Lipopolysaccharide structures of Helicobacter 
pylori genomic strains 26695 and J99, mouse model H. pylori Sydney strain, 
H pylori P466 carrying sialyl Lewis X, and H. pylori UA915 expressing 
Lewis B classification of H. pylori ^polysaccharides into glycotype 
families. Eur J Biochem. 2000 Jan; 267(2):305-20. 

14* Peek et al., Helicobacter pylori strain-specific genotypes and 
modulation of the gastric epithelial cell cycle. Cancer Res. 1999 Dec 15; 

59(24):6124-31. 

15- Aspinall et al., A structural comparison of lipopolysacchandes 
from two strains of Helicobacter pylori, of which one strain (442) does and 
the other strain (471) does not stimulate pepsinogen secretion. Glycobiology. 
1999 Nov; 9(11): 1235-45. 

16- Enroth et al., Occurrence of resistance mutation and clonal 
expansion in Helicobacter pylori multiple-strain infection: a potential risk in 
clarithromycin-based therapy. Clin Infect Dis. 1999 Jun; 28(6):1305-7. 

17: Hua et al., Predominance of a single strain of Helicobacter pylon 
in gastric antrum. Helicobacter. 1999 Mar; 4(1 ):28-32. 
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i ri *«ociated gastritis in mice is ' 

^andstra.nspec.ftc. ' a ^ res ponse ,n CD ! 

, 9; va n Doom. et al The ^ pylori strai „. CUn Exp 

after infection with a CagA+A acA H 

Immunol. 1999 Mar; 115(3):^ - ' terization and interstrain 

M: ^ ^ edttn - « stratn (SS!) of 

****** tr S» tn) * * * • T 

(clarithromycin) . W * ■ Gan stroenterol Hepatol.10 

( Qaschwantler et al. . 

(7 ):579-82.(1998)). -^(fifli**!!*^^* 0 * 

* T ' whs***** 1 " ' ' 

«*n««*tt«;f ^J^^ttfl, WO 01/44815 
S^71/S74»»tt*«** e, * e ' 



mmxmnmm^mm dna num^mm, mamm±i& 

0-^-COOCH 2 _Q_^ H3 




I 1=3 
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7km%ft t \ :, &S$tt$° ^mMU^WiJj&fi) (formulatory agents) 

mm!*, m, $$&JBUt. 

HB^PJ 5,736,154; 6,197,801 Bl; 5,741,511; 5,886,039; 5,941,868; 
6,258,374B1;3& 5,686,102 £Wit#Jo 

f4^r (Remington's Pharmaceutical Sciences.) 
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i^tRM^JA lml 2000mlo UmS&M&MM., nWMm^ 

m\mti^mft.%nvL'%m, NE-2001 Rra#. 



H °-0~0~ COQH CH3 ° K rCf)UX * HO^>-Q^COOCH3 



H,S0 4 



n H 1. NaOH HN H /=\ 

CH30-C-NH2-H2SO/ HOOO-^ >-(CH 2 )nNH 2 ^ >-N-(CH 2 )n~A /"COOH HO 

2. HC! H 2 N > — 



n=0,l 



pyridine \=/ NH 



n=0.I 

b- Lower alkyi 
c. Aryl 
etc 



J 
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HPiioo KPLCM^t, Mc—jtffi&^i, ^I^intt, M&t&W 

«, ^-ffi^Pf^l^aSI*. -feiftt^J ZORBAX ODS 

( 4.6*250mm) , #}t#J*B37 ¥ I£/7jt=90: 10 (0.1%Z,®t), $fftit;fc 
lmL/min, &$ljj£-l£37 254nm. 

^fW^J^J HPLC l£o MS Sig * PE API 2000 LC/MS/MS 

4-r4-¥^^^V4 , -3^®cj£-4-¥ t ggg% (carboxvlate) 

AAfr^ffiffy&fcWk&MRMM*, inA2i.4 g (o.i 

mol) 4-(4-J£ME)3£*F®?, ¥^500mLo ffiM\2mLttLffim, 

72 <Mtf„ ^£*B£$§#JJg, lOOmL 7jt#fcM 

P H=7« W4nMffi5E7fc9!£®il^F*ft^». &#*;taAMigttjfc, 3* 

JSinaiHl«IE 10-15min, ^FtI^o *«£>J, # 4-?l-4'-|5»f-4-. 
Biefi^S^ 18.2g Cj*^ 80%)c 

£/&Jfg*, j&DA 9.0g(40.0mmol) 4-¥^-4-IS^^-4-¥^BI, 
24.4(200.0mmol)4-¥g d |£g?, 1.0g(4.0mmol)¥M^0 20.0ml ¥5£, & 
iR^Cffi^T. JnS&HIiffi 2.5 <|Mtf . HtmtoA 20.0ml ¥ 

BWfcb£Jfic£/£W¥#. SJSc^, ?^4PSM, IDA 10ml Z.KJBI 

40g^^M P H=5, #mw#ui, j^EEiiiiifc^jWfliaaw 4-¥*w. 

#fi£J£iH# 7.3g 71%). 

'H-NMR(500MHz,CDCl 3 ): 62.35(s, 3H), 5.35(s, 2H), 6.90(d, 2H), 
7.15(d, 2H), 7.35(d, 2H), 7.50(d, 2H), 7.60(d, 2H), 8.10(d, 2H) 
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**XS5^72m. 2N NaOH *«*>A 20.0g(0.14 m o.)¥«# 
SSSS^NNaOH ,40ml *»****» T ***£ 



JjJttpg*¥B6ife«&22.1g ( ^ 70%) 

LC/MS=194 (M+H) 



«^S?* 8 , M ,» H.OH ««» A 

1 0.Og ( ^ 67% ) o 
LC/MS=180 (M+H) 
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^'(p&HB. 2.2 ^(O.OlOmol) 4.1 £ 

(0.020mol)DCC ^i^T« 48 /JM*J5. i£#l$**i#». 

0.1NHC1M (50ml) WZ,M (50ml) 

& 4 -(4-^s^S)-4'-[M*^¥®tas] 

3.0g(W 60%) o 
LC/MS=482(M+H) 

£ 150ml Blfcli£4 , iPA l.Og(O.Ollmol) 2.3 ^(0.01 mol) 4-flltt¥ 

Sf¥iSW4.1 3£(0.020mol)DCC #J 48 <h 

h*. i±*K?*^*^' mmm%t^> #&&@#jbo.inhcijm[ 

(50ml) £hS, MZiBI^. f^> 3»zK^aiM20ml. 

2.3g 75%) . 
LC/MS=269(M+H) 

# 150ml nKMnA LOg(O.Ollmol) IfrWt* 2.2 3£(0.01mol) 4-fltt 

3£wm&mmn 4.1 3S(o.o2moi) dcc, ^*&t« 48 <Ntf . 

*5F#«U§. ^MOt^P, 0.1N HCl«f# (50ml) 

*m, mz>mm». mm, ^mms^^xM. atas^^JH*, m 

75%) o 

LC/MS=255(M+H) 

4-r4-^^V4 ) - flnrffi^^^^ 

£ 150ml «WnA 1.7g(0.01mol) 4-3^3^, 2.3 ^(O.Olmol) 4- 

4.1 5£(0.02mol) j£ DCC TMUTfit 
W 48 /Mtf . ttfcfcfc&S^. ffl 0.1N HC1 

(50ml) *tagkfc@#. /HZ.B§8fcifc. 20ml. 32 

¥Rffi&K&2.5g(i|fc*65%). LC/MS=346(M+H) 
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«E 150ml PttP^^in A 1.7g(0.01mol)4-*S^»t 2.2 ^(O.OlmoI) 4- 
JHItS^ ¥ KSfeKit^O 4.1 ^(0.02mol) 3£ DCC W*??^, fSITftft 
48*11*. i±«Rfe*^^B. /B0.1NHCl#*£(50ml) 
*tS$£|jfc0#. fflZ.BI«fe^- KU§> JftTk^i&SI&M 20ml, fctati*^ 
H 1,^,ffl^^^/#™^^ffl°n,^4-(4-^S)-4'-MS^¥M^ 

4t 2.6g(W 70%)o LC/MS=332(M+H) 

4 -r4-^^^^v 4 > -flnr m£z3 fc*pmmiikMtk 

& lSOmlPtt^^PA l.lg(0.01mol)4-¥S«h 2.3 ^(0.01mol)4- 
m^^FPWt&Wt&L^ 4.1 ^(0.02mol) DCC ftj T^UTffift 
48 /hot. JBO.lNHCli&fc (50ml) 

ffiZi^^. Bfi^» ^7KM^S20ml, itmFWgj 

5fe^£fe 2.4g flfc** 75%)c LC/MS=284(M+H) 
4-r4-^^^V 4' -M^^^^lM &gt& 

# 150ml PtfcBS't'inA l.lg(0.01mol)4-¥3I^S&»2.2j£(0.01mol)- 4- 
ISf¥lM^O 4.1(0.02mol)3£ DCC W^c^flK, T^MTt&W 48 
*itfo 31«|**^«F^. Sl^^S^F; ffl0.1NHa«F* (50ml) 

K£&2.2g(i|fc3*73%). LC/MS=270(M+H) 

1. ftffl^ 4,348,410 

2. WtfUfc^S. 33 #(1985) 652 

tfllftl, ^ffi (PHOl) ^^^^^»J^ffl^IC50>200uM, 
ffi 4-¥#* (PH02), 4-Z.*5£S (PH03) , 4-&T#2£ (PH04) *fl 
(BP01) W^|sJ^4 , IC 50 ^'J^>200^^iJl67, ©J 45. 



26 u Mo « &vJ^, i^tt^ftfl^ PST^:® flF0(Irisawa et al., 
Biol. Pharm. Bull., 16:1211-1215 (1993); and Kato et al., J. Enzyme 
Inhibition, 8:25-37 (1994)) 0 ^ifclBSBIfl&fc^ffifFtf. ^Wi,^ 

trnw c^2) c *f«+M, *w«wtti^S4-^s (bpoi) m 

Wfsl/LWJ2tiI^»= ^4-^« (BP01) m, W 

31 l.GMCHA^W^M^^^^S^In^WM 



PHOl 
PH02 
PH03 
PH04 
PH05 
PH06 
BPOI 
BP02 



4-iK-T;^ 

4-J&3M 
2-1 



-£ IC 50 C H SSI In IC 5 o Ki ( V- M) 



0-0 



M) 


( li M) 




>200 


>200 


110 


>200 


>200 


78 


167 


>200 


48 


45 


38 


64 


92 


62 


46 


44 


35 


273 


26 


17 


54 


74 


83 


187 



m. 2.£-# GMCHA ^#@B^^Jffl^£^f£ffl 



PHOl 3£S °~0 

PH02 4-¥^« o-Och. 

PH03 4-Z.^S o-0-cH.-cM, 

PH04 ^-T^Io-O- 01 ^ 1 ' 

BPOI o-OO 



rcso 


ICioo 


IC50 


ICioo 


IC50 


ICioo 


IC 50 


ICioo 


>200 


>200 


>200 


>200 


151 


>200 


128 


>200 


>200 


>200 


>200 


>200 


47 


120 


48 


120 


167 


>200 


129 


>200 


15 


50 


14 


50 


45 


90 


26 


50 


3.4 


15 


2.9 


10 


26 


40 


4 


10 


0.6 


2 


0.4 


1.5 



-3- 



m 1 ^mGMCHAm^w^m^mm^itmm^mm^^-D^ 
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{tmm#i£.&o (a), femm&Bm'Him^mAnmm 5 fr&mfe— 

(b) m (C), gaSHnygtt^tt-30^P+30^^m^c P, 

m^w^mm^mmm^mmmmo pho4 27um 

BtW^ftifflflS^-fc. (a), -8 ^tttWl^J (^) 0 #p°«^^ 
± 0 PH04 #^Etf, P, Q, Rl» R2^iJ^ 15, 15, 15 

flUO^Ht, FoWPH04^^EfH-, DNA ^ 30 ft® 1 , DNA-£-/& 
©14iPf§Pi!l 65 $M+. Rl hk 15 #£+2lEi<c?IJ 35 fr®> . (b), In 
30 ^Wtf^J,, <B^^-fec 

m\Wi%^Wi^%MM Boc-Val-Pro-Arg-NH-Mec fM^W^^i^ 
^4^$!l£iJIWif fi^?Sf£(Kato et al., Eur. J. Biochem., 210:1007-1014 

(i992»o mamm^-te^L, Rfc-z^vczm-o ^A^mvci 2880 

W% 15%o ^it^m^&^J 66kDa, 4.9» tl^^it PH, 

Wi^^^Pl^#t4o ft4vUSf¥W&. S3K## gmcha fir^xi-^fi 
^^iW^TO^^^J^W Do 

&^fe#DNAg$J^62:i!u (S2£) (Kato et al., Biol.Pharm. Bull., 
16:552-557 (1993)).o MR* & DNA &B$U?< 

(pho4) fm^mm^mm^m, m.^rf-^M^mm a m 

DNA GMCHA 3£#ffifflffelfM WfltfH 1 . 

^^^^^®llifi^^S^I n .'^B<J^ ^ ^ 0 P ^1C ^ H;^:S, ^ o PrlC^ 
S<g«i67kDaS3J9t. M^^tt^^- ^*J^SSHln*I*JttB6 
A(Jiangetal., J. Biochem., 124:980-985(1998)) . ^tt^flW+lfelfl^H* 
iti'J^gS^Inga§l» GMCHA 



^ffl-tH-^Wi^J^BM^-^^^^( Irisawa et a1 ' BioL Pharm - BulL ' 
16:1211-1215 (1993)).. ^^^W^7±tk^ B J. In fl^SSifc In 

^^■1 3. NE-2001 l&Tg-a 

^mi^ B J^^r^#l NE-2001 4-(4-¥SfS)-4'-[I¥S$¥ 

tkmi iiwmmrt 9 ^mnmmw catcc43504, atcc43629, 

ATCC43526, ATCC43579, ATCC49503, ATCC51110, ATCC51652, 
ATCC51653, ATCC51932) ffyML'bWfflte& (MIC) (jig/ml), NE-2001 

(MIC) ^0.10 Sl0.48fig/ml. ^^^n^K 



3 





MIC ^H(ng/ml) 


NE-2001 


0.10-0.48 




0.01-0.08 


m 


0.01-0.90 




0.65-2.45 



m 2 &&&&& NE-2001 wsiftnwsE^ffl^^^**"^ ( ^ 

0 .15 @J 2.50 WSLfSkfe) mfZ&mftft 168*11*. S2S^tftft 

m 0 NE-2001 s^is»ftsin«jiif^. 1.25 ^/*^^±^, 

3/h^rt^iymjafi«I^^-NE-200lS^^W^WPH?EH(pH 
3-7) ft, ^WifL^n^^^ CJ&S3). g 3. P H&# 
T. NE-2001 ft^glfin^JIW£fli - 

asusx* NE-2001 aj^*&ifctt^ws^«*J&£4. ^waue* 

ffi (^0 .30 SI 1^0»^E/*^-) T, «&*tH3BX* NE-2001 
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4. NE-2001 fKJ^i/ttt«2« 





NE-2001 ftjffcjg 
(Hg/ml) 


mm 


iftmnmmm 

ATCC43504 


0.30 
0.60 
1.20 


<3.4xI0' 8 
<3.4xl0" 8 
< 3.4x1 0" 8 | 



mfrmmnm NE-2001 mm&jm&ffi^z, ^^^nwrn 

NE-2001 2000 0.5%¥*^f^^Vg^J6tjft^J*)^!li T, 

m NE-2001 ^±Wo (^5) 



5. «Ji NE-2001 ^J^^#tt 





<M£/Slc: ddY/6 ^ 




PIS 


mi 


mm 


mourn m 


5 


LD 3 o(mg/kg) 


>2000 
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i)L W $ ffi ® 





US 



I 



W ■ 




2 



pH6 



ft 



pH7 





• MM U 0.l5Mg/ral A. 0.31ng/mJ 
O 0.62|ig/ml □ 1.25ng/ml A 2.50fig/ml 
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L 



